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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nickel 
zinc battery capable of improving preservation 
characteristics of the battery. 
SOLUTION: A nickel zinc battery 1 comprises a 
positive electrode 3 in which a mixed powder 
containing at least a type nickel oxyhydroxide 
which is a positive electrode active material and 
graphite powder which is a conductive agent is 
pellet-molded into a hollowcylinder shape. 
Further, a negative electrode 5 containing at 
least a zinc which is a negative electrode active 
material, electrolyte, and gelling agent is 
disposed at a central part. The positive 
electrode 3 comprises an alkali earth metal 
compound. The alkali earth metal compound 
comprises hydroxide, oxide, and the like of alkali 
earth metal. The alkali earth metal comprises Ca, Mg, Sr, Ba and the like. The 
positive electrode 3 comprises rare earth compound. The rare earth compound 
comprises hydroxide, oxide, and the like of the rare earth element. The rare earth 
element comprises Y, Yb, Er, Gd and the like. 
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a. Mg, Sr. B a £/c. IE&3«# 
tt. Y. Yb. Er. Gd tti'jfeett*. 




C2) 

1 

±m&mit-g<® 4 4 it?rr 4 c 4 4#s& 4 r 4 ma 

IE®. 

[1**312] T)lt!')±mzm{t&V>tLr. TJU* 

*)±m&m<D*mt®*> v < im^m^^mittn 1 m 

milMt&QlimiB 3 ftt 4 c 4 4 T SI** 

immiz] T)\,fjv±m£m&> ca, m 8 . s 

r . B a * 6 iiKti « 1 «8fcU:©£JSa> 6 % 4 C 4 * 10 

fftk 4 f ^ it#i 2 iats©m?teffliE@„ 

C8»*314 3 7*tJV±m&M#. ^-fSt+f* 
^t-^-Jr^tC^b-CO. 0 8-3. 0MS%©ffiHCC 
& 4 C 4 41#iSi 4 iT 4 3 ia«S©«?feffliE@. 

fl*tt#«*Kr*4C 4 4#8fc4-f 4»#JS4sB»&© 

Ci»*^6 3 ^-*S**'>*BHb-? !rMJ. *■» 
■7*ggK#2 . 2-2. 7s/cm J -C*»). 
ifil. 6-2. 2g/cm J t*5C 4 4 #©4^411! 20 
3JSS 5 SB«©S?6ffliEffi. 

*»<t»fe L, < 6»«*i4 1 S»«±©ft£- 

ntftwn s n-c & 4 c 4 4 r & mhoi 7 is*g©m 

. [1**399] #±£RtcSI#. Y. Yb. Er, Gd* 
hM it ft 4 1 «SHJl±©7c3R*' 6 % 4 C 4 4#Sfr 4 * 4 
i»*3£ 8 iB*S©*ffeffliE®. 30 
[3**qt 1 0 ] »±*Bc*#<. *<- fS**i'*MYt 
-^-JrviMcatOTO . 08-3. lStfi%©S5Hic*>4 

c 4 4 -r 4 mm 9 aettowfeffliEtt. 

[s*#Jll 1] '<--*m.**i'Jm.it-~j >rM*. *4 
^JBtfcWW*R'C*4C 4*#®4-T4l«*^ 1 013 
i8©mtfefflIE&. 

v7&Wfl2. 2 — 2. 7g/ci ! 

6-2. 2g/cm' -C*4C4^1$m4-r4 

s»*3i i i fatScomvfeffliEfe 40 

[f#*>S 1 3 ) IE«r£We*4^-^**5wJ<|8 
fb- ? *-*4JMBtt*4*4>& < 4 fedtJiB^B*** 

tffirSftfr* 4 ffiis 4 mmm 4 **trft * 4 ***Kc 
EO. iES4^fli©ra{cH2/^u— £4E"$" 4. — t^iU 

#W5i*4-<- *)JWb:=- v tr)\,-C&>& c 4 4 

4 -r s - » $^s«6«*. 
[1**3(14] 7JWU±»Hfc^«ior, tju 
* <) ±*l&«©*BMb*J*> L- < »SHb«ft*> 6312 ft 4 1 50 
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2 

asw±©{b^^mftn s nr & 4 c 4 4«m»4 -r 4» 
*jf 1 3 ib$k©- -j trfrmimti. 
mmmib] 7)\s*j')±m&m&. ca, m*. s 

r . B a*>6il«ft4 1 «WUU:©*«*»6j5c* C 44 
[fll*Ji 1 6 ] 7)\>t> >J±jB^|R*s s *c- + 

*^{b-f ^;u«c^uro. 0 8-3. oit:B%©f&B 

<C* 4 C 4 4*Jlfc4 -T 4§»*]I 1 5 fB48©- v ^;UffilS 

[|**J1 1 7 ] ^-$s^-+->*^{b^- ^r;u«. ft 
^FOJBttJWTOtKT *4C44#®H4T4 W*^ 1 6 IB 

[lf*^18] ^-^**'>*^b-5»^H*. * 

?.7W2. 2-2. 7g/cm J 

S*U. 6-2. 2s/cm' -C$>4C44^4-T4 

i 7 tats©- * )\,w&wfa. 

[«^19] iEffiffi®K-C*4^-^M*+i'*^ 
<b-» ^^4MIS*&*44^< 4t>$tyjg^*&*4^ 
^RIii«(C-<u^ h-fiK^L.fciEffi4^m(C|ag5-li, 
ft«tStt»"C*4S»4*l!fiRt 4$tm«4ttM>8Ptc 
iBL. iE«i4©S©Pa5C-fe^-U-^4ia-r4. -^^Jb 

ffiismiifefcfc^r, #±«s^fb^j4«i^rt{c$W5 

#4-^- $M^-*->*^b- » arJU-C*4 C 44^4 
-r4->^^3ii&myte. 

[19^20] #±®7c»b^4Lr. ^±mm 
<D*mmb l < imimiptimittiz 1 mmzi±.oxt 
&m*mm stir « 4 c 4 4^® 4 r 4t»*^ 1 9 ia«g 

[ff^2 1] #±Stc**s. Y. Yb. Er. Gd 
2p6 ii«*T.4 1 *tmLh©7c3£*> 4 C 4 41$M4 f 
4IR 2 0 IBIS©- s. ^;uffij&m?(k„ 

CtS*S2 2] #±^tc^, ^-^M^+->7KK^b 
x^J^L-tO. 0 8-3. lRS%©eH^*4 
C 4 4m 4 T 4I»J»! 2 1 gatS©- v T toE&Wb. 

in>m2 3 ] ^-^M+*>-*^b- VMX. tt 
^-©»K*«WttT* 4 C 4 4#i*4 r 4ff^ 2 2 ta 
18© - ^ -^^Si8*v&<, 

[§f*)I2 4] -^-^M^+^TK^b-^^UiJ. £ 
f7'Sa* 5 2. 2-2. 7g/cm' f*»3. ><)\>i>m 
R*51. 6-2. 2g/cm ! T&4 C 4 41tm4T 4 
i*S2 3IB4S©- ^^ffilS*?ifeo 

^■^a. ^*>j^A©^*.©ia«jy±©7c^4^#-r4 

Cff*Jl2 6] 19*312 5IB*g©^-*M^*->*K 
ft- «T©^4^T4. 

A. *;1-->^A. XhOf'jA, ^n* A©5 %© 1 

®^«±©7C^4^lt^ 0 . 0 1-30 nfi%#wir 
4. 



3 

[I»#JB2 7 ] W*3I2 6 fetS©-^-* 

(-f ) *« - ^a** ~>*gKb- » *;ub. ^©JfcttAi 

( ) ->*8Mb- v trMt. $ y 7&Wfi 

1. 8-2. 7 (g/cm 3 ) TNf6«J. /'OI>d*«B£rt* 
1 . 4-2. 2 (g/cm 3 ) -C*S. 

[it*«2 9 ] wrcojM^ts^-nm^^^Tm 

A, #;U>"}A. ^hD^^^A, ^''J^A©-^©! 
1©I«. 

# v mta<p -emits a. ^-fm**is*.mit~ v 

fc^K-f -&*2©UI. 

[m#Ji3 i ] mmm3 osmoy<-*m**i>rtm 

( -f ) *«- ^M^+^SMb- ? 

[«*^ 3 2 ] fj|3£Jl 3 1 ia*S©-< - £ * >-?K^ 

A, ^-il/i^A. ^l-tlVf'jA, ;-f'J"i>A©5^©l 

aBH«±©3c«sr^«-c o . o i ~ 3 o m&%-£m? 

[ff#J13 3] ^-*M**^*^b-*^55:>6& 

A. ^Jl/V'JA, ^l-D^f^A, ^'J^A©-^© 1 
[»*J« 3 4 ] IS*]® 3 3 IBtt©iE@ffi«5S«. «T 

A. *;U->^A, Xha>3^A, ^''j^A©^©! 

«BfiLh©7E**^«-r o . oi~3o j«%^rr 

[ St #Jf 3 5] Him 3 4 IBfg©iEgffi^ »B . KT 
[ftffl3 6] S*^93 53Btt(DjE«r£«lH«. «T 
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( 4 ) *<-$m***sim.il- v irMt. 2 v V^&ifi 
1. 8-2. 7 (g/cm 3 ) r&<3. '•OU^S?'*** 
1. 4-2. 2 (g/cm 3 ) 
[»JWI3 7] iE®rS8>S-c*^-fS**^*^ 

EL. jE6<t:fi^raCC-te;<U--**ETS. =-v*n\s 
MM. 

(-f ) ^-*2i**^*lMk-=-»^H*. 

A. A-lUS^A. XFO>?^A, >KiJ^A©3£©l 

[ if 401 3 8 ] if 3 7 EH©- f *■ >vmsmm 

b. «T©«f***-r4. 

A. #;Ui"i>A. Xhd>^^A. v« 'J ^A©^ %© 1 

aaja±©7c«*^n-c o . oi~3o flrotett-r 

20 

[W*313 9 ] ff*^3 8 IBSS©— -j ^r;uSIS«?te 

B. HT©Citftlit«. 

U) ^-*ffl**^*IMk-*4r*«. tft^foJBttsw 

[I»«314 0 ] n^&93 9fa*g©- ? -fr;uffil8®te 
B. «T©Ci*#it<b^-^ 0 

( ) f a** i^*»<k- f * v Tmsufi 

1. 8-2. 7 (g/cm 3 ) 
1. 4-2. 2 (g/cm 3 ) -C$>^ 0 
30 [ftHOBM&lim] 

[0 00 1 ] 
[0 00 2] 

[&*©««] J5¥. /^©si^fflm^tss, i^to 
w. stiffly- a«. ^i?*^#^9(o«aHc*«{cj6 

o^cSSSE^r^i-rSfcat). -€-©SaSiLrBS*H§fr 

[0003] c©s**«/c-rsm©*t'«fe#SLr 

b»S©B. ~^fbv>*'>4lE^. ffiiS*fi»cftffl 
L. SJBiRKlSifiSTJb* 'J*»«*iKSlfc7Aft 'J 

50 L«t>. ip§)£<fflb>e>nrb»6. 
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cooo4] c © ct *> te>\mimmi&&-e<Dwa*:m 

[0 00 5] CO<fc5&ff*i»fctSlkiLt. 

c>. MUS^Ftttc^n/c^rfe-e^S. 20 
[0 006] *=^>*K{b- ? y;ucc«. iSSKS!!©^ 
-^t^Mii-yjKlS-NiOOH, im 
g: 4. 6 8g/cm 3 ) <h. i!ggSO^>vSt* 
l'im\ } C~"J J T*> (r-N i OOH. K^S:3. 7 9 

g/cm' ) ©— aa#*s„ -^^juMigmrifecc^-* 

¥1 0-2 1 462 1 #&»&£©<•; 5ic, {fi?£<b© 
[0 00 7] L*Lm. ±2©J:^(C*'>vIt+ 30 

[0 00 8] cn(c*tL/r. ^-^g/tf+i-'Tk&M:- v 

[0 00 9] ^©^ffl^tS^©#RfC«fc 
0, fgff$TJU*';S?tfe©^^Jit^.-E.— ^-c*s. s 

mE^tS c <h*6^IE^©-^^?te»^S«:MS 
[0010] JEffiffi^JttC- -7 ^;U€rfflU/cm^ 
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[0 0 1 1 ] |P5@^S©i&g©fc<,>S?te£ LTIE 

&. ^tmur*>^©-^t-7>^>tcM'3«:< 

[0 0 12] Sfc. C©J:9tt^SiW-9- ^ »*CcJ:&& 
«*ffcttiE»S4!ill«:'*- ^M^+fTki^b- » ^£ 

•s. ^-©gs^{t«3tmB#K*j w vm=j-* *>*k 

{b- v ^;u©«fefiS(c J; eiWiKJ: 2>rtSP«St©tiA 

©W)a©»?^«B3S-C*5. 
[0013] 

[^H^jg^LJ:^i-r^a!S] **9!tt. c©£5& 
tfJSKi^T&Sftfcfc©-??*^ *m©®SWtt*fa 

s. 

[0014] 5 6(C. ^Hj«55^-y-^ irjwcj:*® 
m%it*tt9ffl?ZC tffiX**'*.-* S^+i^kEfb- 
»*-;b*i«l:Of-e©Wfi*ffi. C©"*-*ffl:l-*i'*lMfc 
- » 4r;U£flH,»SiE*KS»fr. MCWc c©jEttffi*«* 

[0015] 

m&tdw-r*. ±as©r;u*-;±s^ji{t^5<!:L 
r. r^*'J±^IS©7kK{tig»^0<«H{b«j^6a 
BUS 1 «WW±©{t^l!i#i8ftl3tira: 

•5.. */c ija©r^*y±s^ji*s. ca, Mg. s 

r, Ba 1 WWa±<Wfe«3&»6«c4«^*J 
isTkmit-v-trfrK.ZiLXO. 0 8~3. 0gf%©« 

*/c. ±^©-<-^M* + ^7k^k-y-y^«. 

SgS^2. 2-2. 7 8/cm 1 f* 0 . 
1. 6~2. 2g/cm ! -C*^^^*^,, 
[0016] *^©®teffliE©«. ^-^m^-*->* 

b. E r . Gd*^il«tiS 1 «««±©7c**>6a* 
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->*^b->^;PCC>FfL/-CO. 0 8-3. 18§%®i 
ft- f M*. ^©Jfctt^B&^tK-C&S 

3gfi#2. 2-2. 7g/cm' -C4>«5. 'W^fflS** 

1. 6-2. 2 g/cm 3 -C*&*§£#£>&. 

[0017] *#69i©- v *r)imzmm*. iEmmmw 
i^b-y^-cas. 

[0018] ±a©r;i/* <)±m&m<t&®t it, r 
isa«±©{t^5^tn$nr^^js^755*s„ $ 

fc. i3$©TJl-2/ , ;±'»&JII#s. Ca. Mg. Sr, B 
fb- v'r ;Kc*fLro. 08-3. 0StS%©f6B(c* 

2. 2-2. 7g/cm 3 -C$><0 , ^JU^S#1. 6 
-2. 2 g/cm 3 ~C&>Z>m&V&Z>. 

[0019] #169!©- -5r;nEis®fe«> jtmrsmm. 

[0020] ±j$cD#±ffl7cS^b^<t or. #±Ik 
mco*m<mh l < izmmfrhmtetih 1 mmu±.<D 

3H7C38#. Y, Yb. Er, G d #>£>jS&iti£ 1 W.MHI 

f>K ^-£M**^*K{b-»^JMc*fb-co. 0 8- 

3. lffS%©SBB{C$,S*§^#&-2>. £tc. ±25©^ 

y^rMt. %y7mm&2. 2-2. 7 g/cm 3 "C* 
0, '-?n<*$g#si . 6-2. 2g/cm i -C£>-5>i§£ 

[0 02 1 ] #169!©^- ^M^+^Tk^-fb- »; 
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^S^+^K'fb-f fcJT©»-£#*-5>. -TJfe 

^-^S!^+->7K^b-^-fr;Ki. 
A, #Jl/>"i>A, Xha>^^A, -'fJ^A©^©! 
a?«tt±(D7C«5r^ifC 0 . 0 1-30 Wfi%^WT 

•5.. ^©^-^M^+^TK^b-i-^JH*. jy 

^S**^*®^-?^^ fcTF©^****. TO: 
•^-$M^+^*^'fb- yy^«. i'^T'MAi 
10 1. 8-2. 7 (g/cm 3 ) -C$>9> 
1. 4-2. 2 (g/cm 3 ) -C&S. 
[0 02 2] #269§tt. JWT©XH*$^^-^M** 

v^i^AJg, tfjUi^AJS, X hD^^AJS. 
•;3A&©5%©ia , mLh©£:Jg&£-&ti\ ^^->U 

jWv-^A, ^hD>f')A, ^'j ^A©5 %©HlfflJy 
iOTElg^^W-r S*^{b- ? ^r;U?r^r 1 ©I 
( n ) ±ia*^b^ * Th* . iXffi^Sffi^^ty 
20 r;u*';?Sffll3-c^b?-fi. ^-£l2:t*->*®Hb^ 
^*^-rs^2©xii 0 

[0 02 3] ±a!©-<-^M^ + '>*K{b- ~jT)\s<Dm 

•So -T^t?^. -^-fM^+^TkM^b-f ^Mi, 
<DBW)*<S&mKV!h2>o ttc. ±^©^-^s^- + ->* 
Mffc- » t ;u©SSS^ii«, jwt©«^&^«, -r^t? 
^ ^-^gihf+v'Tk^b-? -yjH*. v^>")a, 
30 ^ju^^a, xha>f^z>, ^yjAO^iiS 
^©tc^^^h-c o . 01-30 mm%^mt 

[0 024] *^©JE@ffi^®ii. -^-^S}^-*^* 
^-fb--y-ir^6^.2)iE@rSg)MK:*il.>r. tiT©«fc-5 
(c^c^,„ -r^*?%, ^-4?M^*->*K{b-^^JHi. 
■7y*i"5A. *JU^"^A. ^hovf^A, y-cv^A 

©^ *>© i aa«±©7cs 

[0 025] ±j£©IE®S«JK«, J^T©i©^*^^ o 
•T>oCto^, -<-^M^*V*^b-^-^JHi. v 
^A, *;Ui^>i7A. XhD>?")A, -»<y ^A©5^© 
40 1 a*«±©7E*€r^ifC 0 . 0 1-30 It%Mt 
•5.. ±a©IES?^W«. fe(T©t§^#*&o f 

«. $v«iil. 8-2. 7 (g/cm 3 ) ~C$> 
K). >^^mS.ifi\. 4-2. 2 (g/cm 3 ) "C* 

[0 02 6 ] #169!©- „ -JrjUffilSmrfeii. IE©r£UW 

50 ^c< tbStsM&gtt.Z'P&PilgiVilc^l' ? bi&BUtc 
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5fcfc£„ Tft:b%. ^- SiS**^*^- 9-5^1- 
«. vy*j^A, #.>u->^a, xha>^-5A. ^*'J 
9 a©-5 •£© 1 aswicDTc^^^wrs. 
[002 7] ±m<o- -y;uffiismrfe«> fe(T©t§^# 

5 %© i «bwji±©7c«*^«-c o . o i ~ 3 o mm% 

*->*BMb- 9 frJH*. 5* 9 1 . 8 — 2 . 7 

(g/cm 3 ) T£>9. /-W?tfj&6Sl. 4~2. 2 
(g/cm 3 ) -C£>£„ 

[0 02 8] *^W©«?lfcffljES*J«fcCJ t - v ^;U#iS* 

-C, IE@*^- $S*+'>7KK{b- 9 «fcef Trt^ 

[0 02 9] *»»©-<- *fi**i'#lWfci 9 
vft(Cctn«. #;Ui>"j7A. ^ho>?-) 

a. ^•>;'5A© i 5%©ias«±©7c^#wr-s-<- 

«T©I«**ti-<- *ffl**S/*M^fci » ^;U©SS3t 
MitSCiKAt), -rfcfcfcvi^i^AiiL *;L- 

*y±©**£tr- » ^w&*i§?$ccy;u*7 

(c*j^r. ^-$S^+^*^b-9^;u^. 

r>A, *;Ui/^A, xha>^'i7A > /■«>; r> a©*>%© 

l»SWJi±©7c****r*ct«:j:D. ifctt. IE® 
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*dtfft**'4J'C««:Sl/. jE*£a*©W«:-te><u- 

^iit-^W^W^^A, *;U>"i;A. xhn 

iCiKJ:*). ?^>")A, ft-iI/ix^A, 

-5A, rtWWi %©l^fe[±©7c3R*HSg3-&/t 

^-f^^*'>*^b-9^juT«. WftrttcKPeaj-c 

10 *. *S»#C>rtrc£{cJ:->'C:/P h>©g&3tfitt 
U Ifcfttlg**;*;^ < ft*. 
[0030] 

C#M8©f«fc©»»] «T. *»|II©**fc©Jt»Koi,» 
^tfSmffliES, 3£<yffx:cne.©«?lfeffliEffi*fflt»-5- 

v t >i>m mwkidpip zmwommvBmtic -x > -rs* 

20 [003 1 ] «tU«C. 4Hj|(DfStCMi«£(0^ 

«c-3t,^-cuiHj-rs„ h 1 »2^is©^jg«:*>*i-5«rib© 
— . 2.9 trjimamm 1 *s%-rKffiia"c* 

4. -r<tt>^. c©-^^;uffiismvfel«. E®rif3W 

-C*-5^-*S*+^*K{b^-9-Jr;U ((8 - n i OO 

H) t. rju*y±ffl^JSib^s/c»#±a7c^{b-^ 

[0 03 2] ^i*S<JtC«, C©- y lr)imS&M 1 «. 
30 PSttei. "7»S/-r-7i. ©ffi«T-^8<f:. *Sf 

>9 <b*«tArc»s. cct, m?ifem2« > pgnsp^w 

T6tp^JSRfS«©^JSS3©S&-C*S„ H?fea&2«. 

[0 0 3 3] iEffi3«. '*an«tt4l/r* , J > iEffiffi 

5R4. S»«[r*S*K^b*';^A**ffi[4*>6&-SiE 
S6ffl«4>9PmWK:dW U/ciES^ b 9 h 3 a , 3 
40 b, 3 c#®fe3j2©l*3g|5CCfSJl;?ft-rt,>So ^c*>\ IE 
gSGt^ftS^+^^b-y^Koi^TW:. ^© 

[0 034] 4z^-lx-^4«, ^©WJSRMt^bT 
iE@3©rtWfCgT.SJ; J 5^ffi§n€>. M«i5 

C©ftffi5». WJSRISi«©-b^'U-5'4©f*3gi5 
50 [0 03 5] -e-L-r. iE@3<t. fte5*i=(SW3ti/c42 



11 

mamt 6 # c ©Hpawrttp-r s/cjwck^;* nt t> 
9ttt*&*vci»s. 

[0 0 3 6] S6«C. ±ie"7^->f-7*5BXf5W^6n 

fc*»na»#6©jra?L(ctt. ±^6isaiii©mmf> 

«^ « 8 Ct?§8 3 fifciit*©** f> 9 PSBtt 6 © 

[003 7] -^fc. iE«S««r****^*Mjb- 
[003 8]I3«, ^M<DBB< l Cfrfr2>'im<D]E® 

(B) *7ivri8-e*4. c 
CT, i3Ai>'<tyi3BKfcl,>t. -s-n-eniistt* 
*lt<0»«©-r<-*sa**S/*M^b- » 4r*. 
3R©^- *M**^*KMb- » >r)l<<D1&Fm®tmWAZ 
fr:-rh<DV$><0, *fc^ft-eftTI3«Jbm©^©*^ 
©** J£ to #> 0 -?>T t, > =fc 5 tcff; 1/ ©T- $> 3 . 
[OO39]03AA> ht>fri>£. "5 CC . *H)5fi©^K 

■s*Kt?*4. n+vmMttmwtimm 30 

C*l«c*fLT. 03B*^bMJ:^K. ft3fe©-<--£ 

[0040] i&m<DBtex-m<<>2>jEW£®>'mvih2>> 

->*gMb- ? ^©W&Stt. 19-40w 

->*&{b- ? ^KD&g^flJii, 5 — 8 0 m m©!SBrt 40 
&C&SC£#S$IA>,, fcfc, teg^©S/IMii«^-5) 
^T5%©ffl-C*>«J. &g#*J©^*fii«:.&>St.>T9 5 
%©firc#>£. 

[0 04 1 ] ^^©^-^S^ + ^fc^b-v^U© 
^7'(Tap) ffiSi^f (Bulk) fgS«o|f 
©«Hrt«:**c<t«sa*l/i.». f&*>*?, ^-SS* 

*^^cKfk-f ^->l/©£ vy'®m*2. 2-2. 7g/ 
cm 3 ©fSHiC$>SCi*5«suC> 0 ^.-$m* 

*ri/7l<.mt~v irJMDJOlsZmmtl . 6-2. 2 g/ 
cm 3 ©i6ffl&C$>6c£#S$lA><, 50 
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[0 042 ] &*S. * * ( rrfpSffi 

i*>c^) ©gijs*a«-5ir©3io-c*i„ -rftfc 

©B#©f?fi£A (g) . f*»*B (cm 3 ) . 
£±tfTSS©/S£ffl&<!:CC2 0 OE-jK A^/c ( jr 
&©f*S?*C (cm 3 ) 4-r*iWT©SC"C 

mmzftz. >™>*mm=A/B (g/cm 3 ) 

^g=A/C (g/cm 3 ) 

[0043] o^cc. jEmizmmTZTfr* 'j±m&m 

«. ■*<.-$m** ! !siimit-v trfoteji&Tfr-t} y±s 
£JS<t&bi-£A,x\.>2>. cct. r^yijs^jifb 
tju* y ±S£is©*i^b«5:fc«fc t;u# y ± 

©*Mfb*i*i <fc o'r;u* y ±8&JK©atfttttt £' ©jfsfln 
©#£«, cti*=>©^^©t»-rn^— -ox&^xh^ 

U S/cliCtl^©^©^^^^?)^^-^!^ 
*E> & i> i> © r * -j x h J: t 

[0044] y±ffl#Jl{b^«. ±m<o 

t>\s*> v ±m&m<D*.mm£ tear ±s^s© 
Kfb!gjtciB5£3iiS*DWt?«ifeti. r;u* ydta&JKb 
c ©«^tju* y ±S£JiS©«fc i^Sffl-r ^ 

[0045] Sfc, TJU* y±ffl^Jit*> Ca. Mg, 
Sr. Bafti'^SffSCim^ CCt, T)l 

*> <j ±m&m<Dmm<Djjm*> cti6©^*»©t^rn^ 
^ S W&mfr h fic ^> *>©-e* r <fc i>. 

[004 6] iEffi^WT^* ';±^H«> iE@r§fJW 
(-<-^^^+i/*^b-2'^Jl') iCttLXO. 08- 
3. 0Mfi%©ffiH(C*^>C<i:^MSLt,». S/c, IES 

ifi©rju* y±SKfeMt*. iE@?g«!)M (^-$M^*^> 

*®!{b-f <r)l>) K.1HbX0. 1-3. 0^S%©ffiffl 
^&^Ci*53 6«cMSUt^ ccr. rstfi%j tt. 

<D±mm^. iEmmWM<D3mm< l czibx> ^~^>v 
[0047] Tht) y ±m£Mit&m<D¥-i$8SLmz 1 o 

-5 OMmW^fflrtCC^-SCi^aiSL/C^ 
C©®HF*g{C**<i:. 7)l<U>)±m&m<t-&Vil*iEmtp 
lCfr&2i±ttl,>£l.^m£.&$>Z>frhX$>Z. 

[004 8 ] 7 y ±ffi£M<b£f*©«iK# ; m« 1 - 
1 0 0 ym©ffiHF«9{C*-5Ci*saS L/C^„ SlS^* 5 
C©®HI^«:*S<?:. T^*y±S^JS'fb^tl ; &iE©* 

[ 0 0 4 9 ] o^6C. JEffifiS^SKaSfln-r -S^IStc* 
fb^tcoiirift^^-4. 2f^St©^(c*»*>-5iES 
». ^- ^^^- + ->*S!-fb- f -^^fc^tO'^^lTC^b 
^«j*^-cc>4. cct?. #±W7c*fb^«. *± 



(8) 
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mitmtj: t*<DSs/)D<D*s». en <=>© -5 *>©t,>-rna>— 
[0 05 0] a*j. #±ffl?c^Yb^5«. ±&©#±» 

5c*©*Mfb»* fctt*±JB^«!*Mfe»K:n»e $ ft 2> 

[0 05 1 ] Sfc. #±»tc*«, Y. Yb . E r . G 
d fc£*8Jirr 4 C CCf. #±S5c3Pi© 10 

»«©#&«. ctie.©noi>fh*-5?*o'ct 

[0 05 2] #±Stc*«. _h&©Y. Y b . E 

OII*Sc. La, Ce, Tmtt ttifi-C 

[0053] jEWP<D^±mm^ lEmmmm 

^S^+i^Kfk- ? {CfctLTO. 08~3. 1 

f»»©«H«:*iCi**a*Ul». IEffi<4i©# 20 

>l>) &C*tbT0. 1~3. 0»a%©«ffl«C*4Ci*i 
S&jcSB*ia>. ccr, rfffi%j «. ftiMymit 
^J*CC»ar4#±!S7c3R©^S* s iEffirg^W© 

[0 054] *±a^fb^©¥*5*M£« 1 0 ~ 5 0 

[0055] #±a7aR^t^*©«kjs»*B 1-100 30 

Hl*itc*S&. #±^5^bi^£iE@*K#i*3-t± J ?> 
-f t, > <fc 1, >5 ftj * # * Z #>(E> "C * -5 . 
[0 05 6] gf^©- v ^^ffiiSSVtfe. T&*>5IE@r§ 

~? ir)itmMiig.tp<DT)i>*} v&ffl&L. mmiJ^m 

5f -Jr ^ jlx; S ft 2> fclsbSC . &C *j I > T « S eSSfSS 

#3 is?fe©acSB#r H i*^T-r 

[0 05 7] *»S©f$!IS«C J;n{i. JEffi+GCC a . M 
g. Sr. Ba&£'OrA*V±S#M^$fcii 
Y, Y b . Er. G d a £<^±gR7E*<l:£tt*flSar*- 

<tt*. *©*s*. «»oaBaw«*i^3<a«3. mm 

[0 05 8] ±^©^©JUt©^Sgr«. JE® 50 
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it~v*Mtz<mmwmR<Dt><Dicm7E2ft2>frv 

tB4<, ^©ffe^j!p&£MK©iS£{<:*5t,>Tfc. #16 

[005 9] $/c. ±a©^©H*fe©0!!Sr«. IE® 

(Dm-Slc-o^rmi Ltc-fiK IEffir£$Jfttt:C©^-£g! 
tf+s^BKb- -^ju— ^©*©J»^«CPSS3 n-st) 

WCH4<, ^-#S**^*&{b-;<^JUCf&©f5; 

m it —Mi b-7 > **> & £ #itff (,> r 
[0060 ] Stc, ±&(D8iW<Dmm(DBm-Clt. —<x 

— .■xmmcmjE.zftZiDVX'tetei . c©«*«-^s?fe 

[006 1 3 ^^©^©^©f^-Cti, RfU 

[0062]-3?K, vi/^ix"i>A. ^.h 
O^f^A, ^^©^©laSJ^i©?^?:^ 

ft. C©^-^^**t/*KYfc-f -!r;U«r$tfiE«rS«J 
[006 3] ST, ^B^©- er;UEi6«?fe©fl!/£{c 

ffiisa?ife©flfe©«R!E««i%^-rffi»rffiia-c*-s. t&h 

^> C©— » -!r;l/ffiie«?ft«, ?W^A, 

A, XhD>5="5A. 9A©^%©1 aatl±©7C 
sR^^W-r-S-i-^M^+^Tk^b^^^^ ((3-N i 
OOH) *iE*«%K£-rSIE@£, ffiiS?r©@?g®I^ 

[0064] C©~ -!r;UffiiS»fe 1 «, 

®t&£52£. IE@3£. Hz^U-^4£. *S5£. 

[0 0 6 5 ] IE@3«. *^pqjgft^*ur*j0. 

© 1 «S«±©7C^*^W^S^-^S* + ->*^b^ 

{b* >; 9 *> 6«c 4iE*^W*4>^ntatt{cjsJE 

^ U/ciES^ U^h3a. 3b, 3c *J*rfcffi 2 ©(*3S|5 
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[0 06 6] C <D~ y * Jl/EI&Wft 1 <DfftO«JSE». ± 
1Mb- * J: Ji/* y ±«£JIMb£«!*dtfIE 

[0 06 7] offfc, *»W©jE«g«!frr**^-* 

^A, xhn>^^A, ^y»?Aa>5feoiaafet±:<D 

^H"C0. 0 1 -3 0 J?S%<D^ffi&C&£C 

^H-tO. 0 5-2 OltS%<DffiBCC£>&C 

[0 0 6 8] &*>\ v^*S<"5A, t?)W>y&, *hu 
>5^A, SteftrCy^Att* ^-^SStf + S'TKSWb- 

(MX) = (~**Ml/fi 

+ 7y*t")Ai) } xioOiT^o #;l->^A. x 

A^W^-C^-To *7Jl/V$A^^ XhD>f^A§ 

[0 0 6 9] itc s *§ZW<D^- Zm^^isftMit^ v 

HBBtC**. St i3ArMl/cMi 
<b- * KcbA^ ifOti^ ©«Bttll3&SKtlJt«W 

[0 0 7 0] *^©^-#S:*^>*ftMb~ 9 $VKD 

[0 0 7 1 ] *mW<D^~$m**Zsfomt~ 

*v7WSLifi\. 8-2. 7 (g/cm 3 ) r* 
0, /<JU*fflt**l. 4-2. 2 (g/cm 3 ) r*i 

[0 07 2] offfc, **M©^-^SS**^*BKfc- 



(9) ttH 2 0 0 2 - 2 8 9 1 8 7 
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[0 07 3 ]JBlOI8m vW^Afi, *7;l^> 
^aS. ^hn>f^AS, ^y5A4o^©iffla 

W&tR*.X* 7W^-)A, *J^>0A, XhP>^ 

a v ^»;^A09%©i«wa±©5E«*#*rr**ii 

[0 07 4] *«8©7^*S/') A««dW3-ttrt>S 
^-^S**^*Bt{b-^^ii/©*IJS*ffi«c*5Cir, -7 

10 AWJ^-irSWcWb- **VKDI$j£TS»3 

b# y •> a*«sroj: *>t£T)\ytj y 
[0075] cofg, c<07KH{b-y^i/**i5fer*c 

tC^o C<DB# V ^y^^A^^WStfTl^^- 

[0 07 61^1 XgCCct 9»&ft**BMb~ * 
B, tt^OJKtt^KStRr**. */c, 
ttl. 8-2. 7 (g/cm 3 ) AOU^fflStt 

1. 4-2. 2 (g/cm 3 ) t*SCi*ia*U». 

[0 07 7] OiTCC, $2<DIgr}i, iff i ox*ref# 
6nto*c«Mb~ ;XE*SR»:J- h y ^ Aft <h'cD 

»cffi*«M**i?>ttsiMbJW**tfr^* y sta^-cM 
30 tbs*. ^-*s**^*awb-y^ii/*^jar*. *r 
«c*>%, *»fb-^^A*aatt«fb*h 
isthy^Ai, i^r^yt, 0»*tf*BWby 
f^A, *«Mb^hy?A % *Wb*y-?A<fc4*tf* 

40 ©WbSJc^TOaor**. 2Ni (OH), +c 
lO- ^2NiOOH + CT +H 2 OCO^ vStB* 

ophcc^o, 5feja-r4*+^*BMb-y^^*aa 

[0 07 8] o^^c, — «W«c^. v *"JUffit&«ft«:*jW 
4, X@SK, ft«SJ£. ^SJS*5J:VffliftlS»*Cco 

?br** ^ji/<os*^se^b'r*««ccociT«M'r 

50 [0 07 91 ^7 ^ Jl,ffiSfi®ifetC*5W 4X@SJS, 



(10) 
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IE© : N i OOH + H 2 O+e" ^Ni (OH) 2 + O 
H- 

E 0 =0. 49V 

tl:Zn-f20H- ->ZnO + H 2 0+2e' 
E 0 =- 1 • 2 5V 

2NiOOH+Zn+H 2 0-2N i (OH) 
, +ZnO 

JmmblJ : E 0 = 1 . 7 4V 

c<D£5<<cmmmjfct<cj:-,x, **t/*HMb-?*A>4 io 

[0 08 0]-^ ^~*ffl* + ^*»b-*4^*iE 
[0 08 1 ] —mc~ ^ ^r;l/ffitt^S«Sj£«: <fcoT^- 

ntzifi* ^(D&wjcDL^rzzttmkmmztegiift 20 

[0 082] S/c, #>vM**^*^b~*^<DX 
«HSfci:3. 79g/cm 3 

{b-*^<DJHBK4. 68g/cm 3 OCib^T/MC* 
)\s*£j&l>. M&mZ2. 82g/cm 3 4%o$e>^ 

[0 08 3] CtlK^X^mmts v^*5/')A 1 *7 

*y- -y *^cc<fc 4S*sfcf b*iai±-r * c 4 

[0 0 8 5 ] ttfc. ±2(D»W(D3l*<D»«r«, iE« 

9J#^T**cittfc%^r*s. 50 
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[0 08 6] £fc. ±a<D*IB<DH*fi©B«r«. IES 

9t. mz\irMit^>tf>te£&^vxt<>xi>&*t) 

[0 08 7 ]Sfc ija©»w©iOi<D»«r«, 
Wftr * 4 - *^ * ;i/SSSSyft«: o 1 >t stm u , c © 
^X«fcCcH3E3tiStoWrtttt < , COB*— 301* 

xt>&~vir)im&nmic^xi>. *§mfimmx% 

£C4fcJ:fe%*>A/e«fc£o 

[0 08 8] * A:. Jbifi©IOTO^©»«ri4, RIB 
«ftCClBS3ti4to^rtt&< , C 4ffi 

[0 08 9 ] 3S/c *«W6*±a<DlWfi©JBSSCC|B6r 

0f#&c4«:fc>-£3A,-c£>£ o 

[0 09 0 ] 

[0091] mmu:. *mmvmi>&#>7frc>fm 
■xmcn>xmw?z 0 ^-*a**^*»{b- 

/c«*K{b^y^A*^ffi4*a^tg^Lr, ^Rgtto* 

**»r*ci«:j:0^»ttBI^**|»*U, ?6Cc|g 
St^ 9 coxsccctoweni^cufb-^^ni, © 

[0092] o^cc, ±a-rf#6ti/c*BJ^br- ^Jl/ 

BWbJW*^t?T^*y*«*r»b3-&. 
t/*Mfb^5r^;u*^jstr4. ccDX^icj:0f#e>ne 
•^-*ffl**^*«{b-y^«, ttWJBttWBWtt 
r*€> 0 &v7mm*2. 5g/cm 3 . si>],2 

®m*2. Og/cm 3 . W6Stt2 0Mm, ffig^> 
flj«5^7 0 Mm-e£>&„ 

[0 0 9 3 ] ojfCC, ±j$CD^- *%L**UMit~ v T 

±sBr»6ti/c<-^s**^* , aHb-^^^4, 



19 



10 



T A» * y ±mzmit-£®)£ fctt#±»7cjl5*b£<Bj t * , 

[0094] o£-4C. ±M-C'&hti1cT)\siy V±m&M 

IrtMt-vffrt. g&m* 6 Mm. 14 

1-2 5 mid. R#0. 3®S%«T©iSJsfi)S 
8J*Jli8) Tmit* <) V (4 011%) <!: 

6:8: 6©SH^-C-f $>#-;U5 ->l/"Ci&&L.T 

tc. 

[ 0 0 9 5 ] -o^C, C<DiEa©rtW«C. ^«tfl?*>6& 

5:1: 3 4©S^CCSs^£^^TmiXLfcft 

[0 09 6] S?i!j&2©BOBI5£. 7>W- 

7 i«^f>9 i*iHX'3#W^tl/cttPa5M6K <: fcOi** 
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*pur. ^>^^ ft* n«j6-c**niH*©ii=»- 
vJr^Si«fiSrfei (T^y&fe) ^Mbfc. 

[0 097] o?«c. 43(EMl«'Cfflt»fc*(*W<Cl^>^ 

i>%aii.*:-9->^u*flp«ofc. iE*t>«:*ftrraT-»v 
* y djwfe»wb^«ite J:o s *±seaR<t^«iB. a i «c 
^■rt*so-c*5. TJi* y±S£JHb£*j£ urw:, 

Ca. Mg. Sr. B a ©TK^b^iK-fb^* 

S. *fc. *±SBc«{t^«lt ItB, Y. Yb. E 
r. *sJ:CFGd©IM&8rc&S. 
[0 098] MnhOTfr* y JdRsfeflMfc^ l »*»«to t * 

y ±S£J1 s «#±a7c^ iiri. o 11% -c 
cti6©T;u*y±S^JS-fb^Bi*yfc(*#±^7c 

cc*>*>4«rfe©ja**lt®-rift:fi«){c % T;b* y ±»£ 

mb^Ws «t c/#±® tcsPH b^j©t> r n & gum l, «c t» 

[0099] 
[*1] 



20 





is 


l 5 w&Uj l o v»±ms. 






(5»> 


(#> 


(«) 


*L 




4 8 


2 8 


4 6 


Ca (OH) , 




4 6 


3 8 


2 2 


M« (OH) , 




4 6 


3 a 


2 2 


Sr (OH) i 




4 6 


3 8 


2 2 


Ba (OH) • 




4 6 


t 5 


2 2 


CaO 




4 8 


a 8 


2 2 


Ms 0 


I. 0 


4 S 


3 8 


2 2 


S r 0 




4 a 


8 8 


2 2 


B a O 




4 a 


a 6 


2 2 


Y i O, 




4 a 


3 6 


2 2 


Yb, O, 




4 6 


3 8 


2 2 


E r , O, 




4 8 


3 6 


2 2 


Gd. O, 




4 6 


3 8 


2 2 



[0100] ojf«c. Trt^y±^S5^b£$lfcJ:t>'# 

zfjizftmotc. iEfficc8&ftrrsT;u*r y±s&iMfc^ 

S. T^*/y±«&JH{t£»<fcOTtt. Ca©*Mffc«J 
£!Mb*rC*4. *fc. *±»5cJR<t£«ft£0rtt > Y 

0D^t^-e*>-5». cn?>©TJU* y±s&jR-fb^BMBJ: 



T. TJb*'J±S^)l*/c«#±ffl7C*iL,rO. 0 5 

©t^* 'j dbsaai<t^w*fct3:#±a5c*ft^«i*tjs 
o*#±ffl7c^b^#i©(- >rn ijRfln l n^iEM^m^ tc 

50 «ftfcf¥«0fc. 
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[0101] 



(12) 

* * [*2] 
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t 6 Wjfc«^J 


1 0 V&iFfltfF 

1 

























hi 




4 8 


2 6 


4 8 




0.05 


4 8 


2 6 


4 0 




0.0 8 


4 8 


2 8 


J 9 




0. 1 0 


4 8 


3 6 


2 5 




0, 1 2 


4 0 


«J 0 


2 2 




0.15 


4 6 


9 R 
o D 


4 6 


C a (OH) i 


0. 5 0 


4 6 


3 8 


9 9 
a £ 




1.0 0 


4 8 


3 8 


9 9 

£ £ 




2. 0 0 


4 6 


9 A 


2 2 




2. 5 0 


4 6 


3 8 


2 2 




2 8 0 


4 6 


9 A 


2 2 




2.9 0 


4 6 


1 A 


2 2 




3.0 0 


4 6 


3 0 


2 2 [ 




3 10 


A ft 


9 a 

£ O 


3 0 




3 2 0 


9 A 


2 4 


3 3 




3 . 5 0 


3 2 


2 0 


3 8 




0 0 5 


A A 


2 6 


4 3 ! 




0 0 8 


4 8 


2 8 


3 9 




0 10 


4 6 


J a 


2 2 




0. 12 


4 6 


9. A 


9 9 




0. 15 


A R 


4 A 


2 2 


C a 0 


0.5 0 


4 6 


J 0 


2 2 




1 . 0 0 


4 6 


3 6 


2 2 




2 . 0 0 


4 4 


9 A 


1 8 




2 . 5 0 


4 4 


3 8 


1 s 
1 o 




2 . 6 0 


4 4 


3 8 


1 8 




2 . 9 0 


4 4 


4 A 


1 0 
1 a 




3 . 0 0 


4 4 


3 6 


1 8 




3 10 


3 2 


o a 
£ o 


1 9 




3. 2 0 


2 8 


2 2 


9 1 

£ 1 




3 5 0 


2 6 


o n 
£ u 


9 9 
£ 0 




0.0 5 


4 8 


2 8 


4 6 




0.0 8 


4 8 


2 8 


4 2 




0. 1 0 


4 8 


3 S 


2 5 




0. 1 2 


4 6 


3 6 


2 2 




0. 1 5 


4 6 


3 8 1 


2 2 


y a o, 


0.5 0 


4 6 


3 8 


2 2 




1.0 0 


4 6 


3 6 


2 2 




2.0 0 


4 6 


3 8 


2 2 




2.5 0 


4 6 


3 8 


2 2 




2.8 0 


4 8 


3 6 


2 2 




2.9 0 


4 6 


3 8 


2 2 




3.0 0 


4 B 


3 8 


2 2 




3. 1 0 


4 0 


2 8 


3 0 




3.2 0 


3 6 


2 4 


3 3 




3.5 0 


3 2 


2 a 


3 8 



[0102] otftc. ±M©<fc 5K{^S?Ufc®fk©-i>-> 

J0 1 ©*# <t l/ttt, WfeS&ftnt&tc 2 0 'C©#ffi«T? 
1. 5W©3eS^3»«-CS5c«»±*IE 1. OV&CjiTS 
*r©St*BSW*«5tLfc. -3ffK. ^2©^#tur 40 
«, ®tfe* 6 o -c%;ffln~c 2 o BHHSSLfc&tc 2 0 'C 

#Bf«CflU 1. 5WOtl*ftltft^±lE 

i. ovjcjirs*-c©fiWB*iBi*a!jffiote. *fc. c 

[0103] -s-n-eti©if >7-;ncot,i-c, 

oi>-c. •e©i^m*^L'fcfe©*s^i *jj:a f 2r*s. 
*-f, * i «cot,^-c^r*-s. SIB, Elite T U 

±a^«{k^»*fc«*±a7c*fb^»* i . omm% so 



[0104] nmmm.®<Di&mmnizg.z t, wt>m 

m bx <,» fitfSB#iaa*4 8#-c*s©tc*tu 
mm l tcm-SM , scmBtBjas a 6 # £ « t ^ i ^{ t* i> 

[0105] -5^fC, 6 0 *C2 0 B«S^©SS«B#iai* 

4«*(Wita©«t*i^iiii 4 8 fHctmuxmz&ibw 

fl***ft©flww*M 4 6 #tc tm i> x mt&sitiwm s 
[0106] o^rec, seatMisi, fsj^asaoo 

"Ct<>£ct > «£U , @ QR**# 4 6%i «#3IWfcas» u 
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itfimmztix^z. 

[0 10 8]o^c, I2(DMf^l^lt^^ 0 fl 
[0 109] C 8L<D?i<MitM (TkSMb*;^^ 10 

1*4 8^6 3 2#£&/t6^CM4>Uri>£ 0 CC 

o%«±"c*ti«fflfi"C*sfe<3[>i-ri. ccm i»i 

^<D8 0%£>3 8. 4#&±r*ft««JSr*4C<tte 20 
ttS. ^^*r^<b, *»{fc*^^^A©*J0i«S^O. 
0 5-3. 1 0M%©«HrtlC*£Ci#3*Ll>C 

[oiio] o^c, 6 o °C2 o umm<Dwmn&i* 

3 6^iiiftnU$eCC2 05>*rM^>Lri^o {5J4>?S 

*^t^;b^^A<D^MSS^0. 0 8-3. 1011 30 
%<DmR~ClXSkW$m&2 8-3 6»ig< ttoW 

8-3. 1 0M%(Df5Brt*C*SC£#»£t/t^ * 
feS^CC, *BMt*r Acr>«Rftfiftft*so. 10- 
3. 0 0K«%<D«HrtCC*Si. SWB»IB«3 6^4 

simss^o. io-3. oo©a%cDiEHrt^scch 
[Olii] offfc, SBS«**Mt:*s. ffltasjp 

&<DSEMmm&4 6%X$>2><DlCttLX. *ffiMb#JU 
^^A<O8S»n«K^0. 0 8-3. 5 011%(D1Ii? 

fc^or, *K^;i/^^AOgSMS^o. 0 8- 
3. 5 0KM%(DiSHrtCC*4C<b^a*L/C^ £fc3 
*KYt^;I/^^A<D^Jjn?«a^0. 10-3. 0 
0K«%©«Hrt(C*4i, @BSWt¥tt2 2-2 5% 50 



#§§ 2002-289 187 
24 

. 10-3. 0 0ffS%<DffiBl*3£> 
[0112] ±jfi<D*M<t*^^9A»tti<o»^«:oi^ 
6 0-C2 0B«^<DftS^ *$J:tfSB 

^<D*SS> 7kffi{t^Jl/->«?A©aSftJiSa[«0. 0 8 
-3. 1 011%<0«lrtK:*Sci*sa*U^. *fc 

Amittf)^o^<omimss.^o . 10-3. 

[0 113] o^te, Ca©mt* (&{b#^>"5A) 

WbmmLx^te^m'&te. MW4 8^r*^(D 
cestui mit*)\szsyj**miMistcm&te, mit** 

-c£&4><D<h-rs 0 cent fiifeasftiori^c^*^ 

<DJS«NfIH^4 8»T?*4<Dr, -€-(D8 0%<D3 8. 4 
fb*^S/^AOJ|^«£e*50. 0 5-3. 0 011%© 
[0114] o^fCC, 6 0 °C2 0 H«#»©tt*B*|!B* 

It «S^«fl&W«KlP-r44cSec^ fiWt«ffl|3W2 6^6 
3 6»i*aOL/S6tC2 0^*r«^lxr<r^ 0 <5J4>^ 

Snurc^c^«^oawtWFBl^2 6»r*s«:»Lr, 

mitftfrisy^mMS^LifiQ. 0 8-3. 0011% 
<D«Hr»]SW«BSIHI^2 8-3 6»ifi< 
Ofc^-oT, K^b^^^^AOaSttfiiS^O. 0 8- 
3. 0 0M%©«Hrtte**C±#a*l/l\, */c3 
6CC V *K^b^^^^A<Z>aSftIi«K*S0. 10-3. 0 

Qwm%<D$mmc&z>t, tkmmm*3 entile 
#o. 10-3. o oaa^oasHrtisccb^g^cc 
[0115] osfoc, aaittttiit^s. {sjtaaiD 

(Daa]a»*^4 6%r*4occs*or. zKBMb*;^ 

•?A(DaSfttt*S^0. 0 5-3. 50lt%©}Qir« 
SBJWW^l 8-4 3%iH,ifflift-?t^4. L/c 

#oT, *wb*^v^A<D*Jn«K3Wo. 0 5-3. 

K^b/7;I/->»5A(DaSftl?flK3&S0. 10-3. 501 
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m%<D&@ftlC$>Z£* SB8W*«18-2 3%±# 

SftlBK 6 0°C2 0H«Uf*<D]ft«8$ra. *Jj:CXSBtt 

6cc, M{b^^^AOffttHUK3V0. 10-3. 00 
[0117] ±jfi<D*»{t*^^ , 5A*5«fc^BMt*JL'^ 

— or*^^^^A^b^*SSJpu/c«^co^r^ 

K«0. 0 8-3. 0 09mx<D9BBfttci>2>£t1fiSl 

o. 10-3. oomxorartft&t&tfsecca 
sue*. 

[0118] oSf^C, YCDgtfb^ (BWb-Y * h "J 9 A) 

cc^tor, Btfb^7 h y^A«wnuftJl^». «Mb-f 

8$}*6 3 2#£&te6fr*c^UTC>*. CCt, fsj 30 

8. 4»6i±-c*titf«aT**c *5"T4 

Hffc-T y h VV*<mititiSU»0. 05-3. 10 
[0119] O^C, 6 0 °C2 0 Bfil??»©3iSrtW^H* 

»fb-f9 h y*A©«WMW*o. 08-3. ion 

%(DffiHr«SfcS^ia^2 8-3 6#£S< J&otCi 
8-3. 1 0It%(DiIrt(C*$Ci^a*t^o & 

fts etc, *BMb-< * h y A(oas*D«R^ 0 . 10- 

3. 00K««O«HrtCC*44, fiW«KFlffltt3 8»i 

ftori^. o/c^orK-fb^ ? h y ->a<d 
^jjpiss^o. 10-3. 0 omm%<Dmmn&z>c± 50 
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Lrc^jr^tS^^ SB*fc«*#4 6%r*4<D{C*tO 
Hfb^9 h y^A*aS»OL//ciS^«, ffiAKftftftttf 
ftrrSCCfi£l\ eB3tt«**4 6%*6 2 2%£«4>U 

^eBft«**4 6%r*s©«c^L"r, *fMb-/? 
hy^Aoasjnaa^o. os-3. 5 ofSfi%ofBH 

r«SB]Bc«*3»2 2-4 2%ifiCiffii3tCoTC»4 0 

ufca^r. *wb^ * h y •>A<o»jpatt3Wo. 0 8 

-3. 5 0»«%<Oi5HrtCC*4C£^a*Ul*. */c 

hy^AflMBtffliBE^O. 10-3. 
0 0ftS%<7)ffiffiWt aBtt**tt2 2-2 5 

h y ^A©as*n?sa*so. 10-3. oofi%ofii 

[0121] ±m<DWUtJ y b y £ A»fln©»^COl,> 

ttmnL 6 0-C2 0 BU?m<Dtsi&vm. fc<tyse 
£ 0 swb-/ v v v v &<Dmim&mzo . 0 s 

-3. 1 0M%©l5HrtCC*iCi^ai* l^c */c 
Ufb-f » h y tfAORftfiftStfO. 10-3. 

[oi22]4fc\ ^2^cfcc>r, r^y±S^S(b 
^?*Scfco*#±a7c»b^<b Lr»ttLfc7cSIHiC 

a, Yr**#, ffeOMgr, Sr, Ba, Yb, Er, 
G d <Wk^*tWlOUfca*l><>Ha4«**s»6h 

/Co 

[0123] «±©C <fcrt>J&, ^H^WCctntf , jE* 
^CCCa, Mg, Sr. B aft£07^* y zfc^&SMb 
£«J*fcttY, Yb, Er, G d tt£©#±ffl7G*ffr& 

«j*aB»P"r4c<tK:<fco, ^-^sa**^*Kfb^^^r 
aus#/hs<tt*. *ois», «*©aB«t«»/h3< 

^y±s^R^b^ft©asM«s«o. os-3. 00m 
^7 y ±SKfeWb^«co»»p««* 0 . 10-3. 00m 

7C*f b^BOSPJlBia W 0 . 0 8-3. 10 

^*<Dassn?«a[^o . 10-3. 00 mm%<DmmtH& 

[0 124]O#CC, 

P>^^A, ^y^A<D9fe©l«JeU:©7CJR*d* 

r*^^s**^*»{b^^^^fcctv*<D«Jt^r 

C<D^-5rS**^*aWb^^-5r^*$tfiEflir§«J 
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ft. 3feO*KC©IE@r&t3lft£fl3<,>3- y T ;UffiiSmtfeK 

■s. 

[0 1 2 5 ] ST. *HJiWC*jWS-y->7'JKD^^ 

tuss^i] sr. v^i/OA^Ts^-fst 

v iDW^m^ic^miti- F y ^ A*jg?g£ /tteTk&fb 10 

&^14©*^b~;>^;U£^ii£T&. c©f&. c©* 
8Mb- irfrZimTZC £K <fc 9*gftSJ£*S*l&* 

Mfb~ &^©0tfcW£mK-e;fc&. 
[0126] o*"K. Jd£r»64-l/c*g?{b- » *A 

7n-^A*o. o i*ts%^ruTV-5. 

[0 12 7] Oi*K, ±JfiflD-<-jffi**i/M{b-'7^ 

±ar^6nfc-^-$^^*->7KK{b^f ^-^ 

£. MISI&5f? (Wtta : 6 wm. : 1-25 

Mm. K#0. 3fifi%felT©««S*&*SiS) £. * 
Mb# H 9 A7k?g?g (4 0i»%) ££flH>-C. 
S*^>*Stf b- 9 *rfr : MIS*&3fi : *lMfc# ') V A* 
fl§?££l 0:1: 1 ©SJ-a^ila OTIEffi'aS'Ji L, C 30 
tx*®1femrt-C 1 0 sr©^Sl 3. 3. F*9S9. Om 
m. i©3 4 0mm©ip5H«gi«Lfc. 

[o 1 2 8 ] otftc. c©iES©rtWJ{c, ^»m*>e>* 
- ) a l . i . 5 g (DTkmitx <) y 

5:1: 34<Dm^lcmi^&®M1a*.-Cl r &$.Ltcn 
@£5 g^Ltc. *«K. SafeSWDBUPSB*. x^y 
> y £*£ b-> £ #1* 0 ttW fcttfcMPgWtK «fc 0 «□ 

[0 129] [**«2-9] Mfct»l2-9£LT. « 
3 Kin* J: 9 «c. '<-*fi*+i'*IWt- » WKvj' 

*->>?A4-en-eno. 0 5»i%, o. ifti%. 
o. 5sa%. ifta%. 5wm%. iofta%. 20 

ftl%. 3 0|fS%^W$-a-/<i^©^:iE@rS^lf i IT 

[0130] immmi o-i 8] mmmi 0-1 8i 
;i/K*;i/^^A*-en-eno. 0 isi%, 0. 051 so 
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1%. 0. lftfi%. 0. 5ftS%. lftfi%. 5HS 
%. 1 011%. 2 011%, 3 0Sl°/oM^tfc4) 

All £l5H£-c*£„ 

[0 13 1] [Xttffll 9-27] SIJS^l 9-27 £ 
1/T. ^5K7n-TJ:^K, ^- $S^+->*^b- v T 

;wkx H3>3^A£^*ieh.o. 0 ifta%. 0. 0 

5»S%. 0. lftl%. 0. 5ftS%. lftl%. 5 
ftl%. 1 0HS%, 2 0ftl%. 3 0Sl%M3t 
fc&©£IEer£Wit£ LTJ8<,>rc„ C(Dti*©^ttB. 
SOfcWl 4|§I«-C**. 

[0132] [*6fi0H2 8-3 6 ] JSJS042 8-3 6 £ 
b-r. *6K^-TJ:^K. ^-^M*+^*^b^-^dr 

jwcrty ^A^-e-n-eno. o 111%, o. osfts 

%. 0. 111%. 0. 5fti%. 111%, 5ftl 

%. 1 ofts%. 2 0ft*%. 3 o«s%^r;*-t±/ck 

© ; £IEerS^S£L/-CffiC^c„ C©«*>©*fl=«. 

mi £i5nrc&&. 

[0133] [S£*W] 1-36 ©3i*m£SIIS-r 

a. *jj:^VN*y ^A^WL^cc^-^M^+^TkK'fb 
siifiwii £i5M$-ca*. 

[0134] o^K. ±^©Ht6WI 1-36 *5<fcCJfS£3fc 

PdKfct^r^ufc^- ^-^;«i&m?ifeK-^c»r. ^asm 

ii^^tT -5 C £ Ki o f il/K J: 5S1«Kf 

[0135] ^StSSCilW^J6^lte«fcO f Se*PlKO* 
1 0ffi<Dmm*'®fcl OOmA-CSBE^l VKfeSit 

jwtofca. mBEJos i . 9V{ca-r5$-c©mif^ 

jaS ; S:11f-Y^^£L/. 1 0 O-V-i ?Mk<D?gS.m!f^ 

[0136] ®mm&mimm<Dim®mczf4- zms 

<%) T?*ot^T*sns. 

i o oim ^^e©s**i}#^ (%) = c ( i o o^-y 

[0 13 7]*/!:. ffil&]»«Sl*»WUA:. *mMW 
©^©lEStS^WKte^-C v ~> 9 A^A^W L/ 

*dWS*r(,»S:^fie*fl<OWfi<!Wllft«R««**l o 
0£*-S„ 

[0138] mm.m 1 -Qtei^s^wcoi,^©. « 
(%> fe«tj>*sa&sics^fi©a!i5e*sm«*3K 

^■r£*59-C*-5„ */c. |Qfi«l-9*J<fcO f Se*««)K 
oc^r©. Sl»^^ (%) 5rll^L//c€>©*^4-C* 

[0139] 
[*3] 
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0. 01 
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99. 99 
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75 
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Stttffl 3 


0. 1 


81 


99.9 




as 


84 


99. 5 
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88 
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Attn a 
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89 


95 
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91 


90 


gums 


20 


92 


80 


%tttt9 


30 


92 


70 



[0140] »3©£«*tf***jlX#S. T 

£0. 0 1-3 0|}m%<D®Hrtr^W£tf/o^-£M 
*#0. 0 lStfi%<fc9fc^fc^»£«. ^>vS* + 

jf* 2/9 AI20. 0 l-3 0Sl%(Z)«lWC^|,Ci 

[0 14 1]**:, «3©S«B#**«r*5. 
* > 9 a 0.01 ?tS% T 5 2 

<Dm*. v a^w^ o.o5 it*%#> e> 2 0 
»*%cc*tflnr*ccu3fc3&s^r, 7 5%*e»9 2^4 

OSJl^o ^^*i/9A««»(D3teSt«JSJ£CC«|i!l-^ 

*->*M>fk^y^rJl/CCSW3tlS^y*^9A«0. 0 
5-2 ORl%©IlfiK:*SC i*iS6Wia*UCi Q 
[0142] HJSfll 10-18 GCoi,>T<7X §S$£}#^ 
(%) *J:l^lfttt«S«<0«©li*W*4^^i*J 

^r*i> 9 HiSWIi o-i 8^co^rcD, seat 

^ (%) ^L/ct^04t*^o 
[0143] 
[«4] 
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<sta«) 


(96) 




%Mfio 


0.01 


51 


99. 99 




a 05 


70 


99. 95 




0. 1 


75 


99.9 


$*Mia 


0.5 


80 


99.5 


£81*114 
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83 


99 


£ft«15 


5 


85 


95 


trnme 


10 


87 


90 




20 


88 


80 




30 


88 


70 



[0 14 4] ±i$L/c<J:5 0C, fE*W, ftettilfris 

r, o-i 8, m%M^A*o. oi 

-3 0Mfi%<DffiHrt-C$W3^/c^-^M^^t/7KK 
{b-?*Jl/*m>/c»^tt, §ftHfef#35#5 1-8 8% 

ykmit^y^r^^m^ti^^^^OMtO. 0 1—3 

[0145]**:, *Jl/V»)AM^0. 0 111% 

4»***0. 0 5«*KKtt*£§«B**rt*7 0%£ 
«R«Ci«<tt*. *©«W. 2/;l^9A$W*#0. 0 
5JtS%*»62 OM^CCWJD-rSKlLfc^or. 7 0 

%^e>8 8%^<fc#Wte*inoTi»4. x^is^ 
asw*# 3 o wm%(om^t. 2 

0»m«©S«B**8 8%<5:raCtf*^OT(r^. C 

fic^^JrOSSbC^ *;i/^9AW«6©^sBc«SJ£ 
tettH^Ottl*©^ 2 0Il%^H*^A(Dt 

a**S/*M^fc-^^ r ;l'«:dW3ti4*^^9A«o. 
0 5-2 0M«%Oi5fflrt6C*SC<t*i3 6Cca*L 

[0146] IgftW 19-27 CCOC^r CD, *g*HB5* 
(%) fci:ratltt«S«©M3ett*t*a5«c5K-J-i*J 
0"C$>€>o HJfiWl 9-2 7*COt>T(D. gfi«S 

(%) £0^L,fcfcO^4^r#><E> o 
[0147] 
[*5] 
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7s h a 


(96) 






a oi 


52 


99. 99 




a 05 


68 


99. 95 




a i 


73 


99.9 




as 


77 


99.5 


&&W23 


i 


81 


99 


2Ufcfl|2* 
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85 


95 




10 


88 


90 


£tttt26 


20 


87 


80 




30 


87 


70 



[0 14 8] ±j£G/Ccfc5(C, tfefeflL ttoWhD 

L/C, HJfcWl 9-2 7, hD>^»SA4 
0. 0 1 -3 OHS%cOffiHrt"C^WSi±/c^-^M^ 

0. 0 1-3 0»«%©ftHrt5C**Ci^a*UC^ 
[0 149] * ha>?9A£rt&*so. Oil 

6 8K£ft»c*<tt4. XFD^^At 

6 8%^6 8 iK^tmmicmais-c^z. & 

U>*V 2 0 JSS%<D^Sftl^ 8 7 % t m 30 

h n > ^ ^ AttWfeo^Btt«Hj£{c»HI^ Is frC>CD-e, 
2 0HS%J:0 

sa^r**. coc<b^6, ^~*S3***>7kBMb~ 

y^ril/CC**3*l*^ hP>^^A«0. 0 5-201 
[0150] HUM 2 8-36 CCO^TCD, 40 

(%) ^Ac^sftttwsa^ffiftWi^ecc^-i-ito 
DtM, itc. mMW2 8-3 6ccoi>ro, SStfe 
ft* (%) *H^0fct>©#ia4T?*S. 
[0151] 
[«B] 
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0.01 
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99. 09 


!£ttHft29 


0.05 


69 
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83 


99 
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[0 1 5 2 ] ±i£L/c<J:5Cc, ££3fe#L "Tttto^y * 
mmffl2 8-3 6, Tfcfr^y^AfcO. 01-30 

-^iUtC^WSttS^y^AttO. 0 1- 3 011% 

[0 15 3] ^y«5AM$^0. 0 111%-C 

«8«iJ***«5 \%XS>^><D( l cMLX, ;<y>A«* 

«cw<a*. -ecDf^«, ^y5Ad«wso. osn 
%#>e>2 osfi%&c^^&^b/c#or, 6 9%#>*> 

a* 3 onm%<Dm&te. rtvv&&nm&2 omm%<D 
mm$mm8 8%±mcmz^Lx^z> 0 ccx, si 
#m&&m— r^titf , ^ y * At#**5fii^j: o 

^jwc^wsns^y^Atto. 0 5-2 011%© 

[0 1 5 4 ] «±<DC£j&>6. *JUSWcJ:n«, 
AO^W$^0. 0 1- 3 011%^fgit\ ^SScH^ 

y-)A(DM?B0. 0 5-2 0M%(DifiH[*aK:*4 
[0155] 

£#T£o mrtfeffliEffi^^^s^+^^b^ ^^^ 
*5<tCJ e r;i'*y±3H^«^b^Bj«:^*\ £ fctemvtfeffl 
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[0 156] vn^^A, 2/;Ui"5A. XhOf 1 ) 10 

S^Sn^r. v^*i/£A. *;uv>i;A > xi-a>f-) 

a. ^*u^A<D^^<Dia««±©7c^^*-r-5.7KK 

ft- ? *JU*£fiWS* 1 ©ig. _kK*lMk- y T>V 
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©raj KtAu-$^si/fc-?ir ji^i&mrtfeic** l^T, 
■?a. xha^^^A. ;<y>5A©5%©ia£JiLb© 

[0 1 ] **te©ffJMCC^^-S®fe©-«fiSW?r7Kr*S 
[03] 4^ltt0^jBtc^^2SttOiEfijS4Mt(cffic» 

SBgEJStK©^-^**^*^-:'^ (A) <fc. ft 

*©mtfe©iESrs^ mem t, » #ssr©^ -nm**^ 
*«{b-»*-^ (B) £^-r0-c&-2>„ 

[04] ***48«IH$*©l!8«*flVrig"e**. 

1 -Jr^^Smjfe. 2- ••r«rfeffi, 3 ••••IE®. 
4----fe^U->. 5--"ftS. 6 7- 



[01 ] 



[02] 



1 
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